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(57) ABSTRACT

A data transmitting method, a data receiving method and the
related device and system are provided. The data transmit-
ting device includes a display screen, a first determination
module, configured to determine one or more transmitting
regions of the display screen, and a transmitting module,
configured to transmit, by controlling a display of the one or
more transmitting regions, target data in a format of a
machine language via optical signals. The data receiving
device includes a panel on which a plurality of optical
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sensors is arranged, a second determination module, con-
figured to determine one or more receiving regions of the
panel each corresponding to one or more of the optical
sensor, and a receiving module, configured to receive,
through each optical sensor in the one or more receiving
regions, target data in a format of a machine language
transmitted via optical signals.
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DATA TRANSMITTING METHOD, DATA
RECEIVING METHOD AND DEVICE AND
SYSTEM THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION APPLICATIONS

This application is the U.S. national phase of PCT Appli-
cation No. PCT/CN2016/086416 filed on Jun. 20, 2016,
which claims priority to Chinese Patent Application No.
201510732307.5 filed on Nov. 2, 2015, the disclosures of
which are incorporated in their entirety by reference herein.

TECHNICAL FIELD

The present disclosure relates to the field of data trans-
mission, and in particular to a data transmitting method, a
data receiving method, a data transmitting device, a data
receiving device and a data transmission system.

BACKGROUND

At present, terminal devices have become indispensable
in people’s daily life, and thus the data transmission between
the terminal devices is particularly important.

Light Fidelity (Li-F1) technology is a brand new wireless
data transmission technology. By the Li-Fi technology, data
is transmitted by use of light emitted by a light source,
thereby achieving a single-direction, fast and secure data
transmission.

The technical issue of how to apply the Li-Fi technology
to the terminal device to achieve a fast and secure data
transmission is needed to be solved.

SUMMARY

An object of the present disclosure is to provide a Li-Fi
data transmission solution achieved by a terminal device
provided with a display screen, so as to achieve a secure and
fast data transmission.

To achieve the above object, a data transmitting device is
provided in the present disclosure, including: a display
screen; a first determination module, configured to deter-
mine one or more transmitting regions of the display screen;
and a transmitting module, configured to transmit, by con-
trolling the one or more transmitting regions, target data in
a format of a machine language via optical signals.

Optionally, each of the one or more transmitting regions
corresponds to one or more sub-pixels of the display screen,
and the transmitting module is configured to transmit, by
controlling a display grayscale of each sub-pixel of the one
or more transmitting regions, the target data in the format of
the machine language via the optical signals.

Optionally, the machine language is a binary language,
and the transmitting module includes: a compiling sub-
module, configured to convert the target data into a format
of a binary language defined by a light-emitting state and a
lighting-off state of each sub-pixel of the one or more
transmitting regions; and a transmitting sub-module, con-
figured to control each sub-pixel of the one or more trans-
mitting regions to emit light or be lighted off based on the
converted target data.

Optionally, the machine language is a denary language,
and the transmitting module includes: a compiling sub-
module, configured to convert the target data into a format
of a denary language defined by ten levels of the display
grayscales of each sub-pixel of the one or more transmitting
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regions; and a transmitting sub-module, configured to con-
trol, based on the converted target data, each sub-pixel of the
one or more transmitting regions to emit light in accordance
with a corresponding display grayscale.

Optionally, the data transmitting device is a mobile phone
or a tablet computer.

A data receiving device is further provided in the present
disclosure, including: a panel provided with a plurality of
optical sensors; a second determination module, configured
to determine one or more receiving regions of the panel each
corresponding to one or more of the optical sensors; and a
receiving module, configured to receive, through each opti-
cal sensor in the one or more receiving regions, target data
in a format of a machine language transmitted via optical
signals.

Optionally, the receiving module includes: a control sub-
module, configured to control each optical sensor in the one
or more receiving regions to receive the optical signals,
where each optical sensor in the one or more receiving
regions is configured to generate corresponding electrical
signals after receiving the optical signals; and a converting
sub-module, configured to determine the target data in the
format of the machine language based on the electrical
signals generated by each optical sensor in the one or more
receiving regions.

Optionally, each of the plurality of optical sensors
includes a photosensitive transistor and a switch transistor,
a source electrode and a drain electrode of the switch
transistor are electrically connected to an output electrode of
the photosensitive transistor and an input end of the con-
verting sub-module respectively, and a gate electrode of the
switch transistor is electrically connected to an output end of
the control sub-module.

Optionally, the converting sub-module is further config-
ured to determine the target data in the format of the machine
language based on a state of generating the electrical signals
and a state of generating no electrical signal of each optical
sensor in the one or more receiving regions.

Optionally, the converting sub-module is further config-
ured to determine the target data in the format of the machine
language based on ten different voltages of the electrical
signals received by each optical sensor in the one or more
receiving regions.

A data transmitting method applied to a display screen is
further provided in the present disclosure, including: deter-
mining one or more transmitting regions of the display
screen; and transmitting, by controlling the one or more
transmitting regions, target data in a format of a machine
language via optical signals.

Optionally, each of the one or more transmitting regions
corresponds to one or more sub-pixels of the display screen.
The transmitting, by controlling a display of the one or more
transmitting regions of the display screen, target data in a
format of a machine language via optical signals includes:
transmitting, by controlling a display grayscale of each
sub-pixel of the one or more transmitting regions, the target
data in the format of the machine language via the optical
signals.

Optionally, the machine language is a binary language,
and the transmitting, by controlling a display grayscale of
each sub-pixel of the one or more transmitting regions, the
target data in the format of the machine language via the
optical signals includes: converting the target data into a
format of the binary language defined by a light-emitting
state and a lighting-off state of each sub-pixel of the one or
more transmitting regions; and controlling each sub-pixel of
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the one or more transmitting regions to emit light or be
lighted off based on the converted target data.

Optionally, the machine language is a denary language,
and the transmitting, by controlling a display grayscale of
each sub-pixel of the one or more transmitting regions, the
target data in the format of the machine language via the
optical signals includes: converting the target data into a
format of a denary language defined by ten levels of the
display grayscales of each sub-pixel of the one or more
transmitting regions; and controlling, based on the converted
target data, each sub-pixel of the one or more transmitting
regions to emit light in accordance with a corresponding
display grayscale.

A data receiving method applied to a data receiving
device is further provided in the present disclosure, where
the data receiving device includes a panel provided with a
plurality of optical sensors, and the data receiving method
includes: determining one or more receiving regions of the
panel each corresponding to one or more of the optical
sensors; and receiving, through each optical sensor in the
one or more receiving regions, target data in a format of a
machine language transmitted via optical signals.

Optionally, the receiving, through each optical sensor in
the one or more receiving regions, target data in a format of
a machine language transmitted via optical signals includes:
controlling each optical sensor in the one or more receiving
regions to receive the optical signals, where each optical
sensor in the one or more receiving regions generates
corresponding electrical signals after receiving the optical
signals; and determining the target data in the format of the
machine language based on the electrical signals generated
by each optical sensor in the one or more receiving regions.

Optionally, the determining the target data in the format of
the machine language based on the electrical signals gener-
ated by each optical sensor in the one or more receiving
regions includes: determining the target data in the format of
the machine language based on a state of generating the
electrical signals and a state of generating no electrical
signal of each optical sensor in the one or more receiving
regions.

Optionally, the determining the target data in the format of
the machine language based on the electrical signals gener-
ated by each optical sensor in the one or more receiving
regions includes: determining the target data in the format of
the machine language based on ten different voltages of the
electrical signals received by each optical sensor in the one
or more receiving regions.

A data transmission system is further provided in the
present disclosure, including the data transmitting device
hereinabove and the data receiving device hereinabove.

The beneficial effects of the technical solution may be as
follows. According to the present disclosure, the display
screen is divided into a plurality of transmitting regions, and
each transmitting region is controlled accurately to display,
so as to transmit the target data via optical signals. Such
optical signal may be received effectively merely in a
direction perpendicular to the display screen, so the optical
signals are difficult to be captured and of a high security
accordingly.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to illustrate the technical solutions of the present
disclosure or the related art in a clearer manner, the drawings
desired for the present disclosure or the related art will be
described hereinafter briefly. Obviously, the following draw-
ings merely relate to some embodiments of the present
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disclosure, and based on these drawings, a person skilled in
the art may obtain the other drawings without any creative
effort. The following drawings are for illustration purpose
only, and not necessarily shown to be in scales based on the
actual size.

FIG. 1 is a schematic view of a data transmitting device
in the present disclosure;

FIG. 2 is a schematic view of a data receiving device in
the present disclosure;

FIGS. 3 and 4 are detailed schematic views of a data
receiving device in the present disclosure;

FIG. 5 is a schematic view of a data transmission between
a data transmitting device and a data receiving device in the
present disclosure;

FIG. 6 is a flow chart of a data transmitting method in the
present disclosure; and

FIG. 7 is a flow chart of a data receiving method in the
present disclosure.

REFERENCE SIGNS

11—display screen; 111—transmitting region; 12—first
determination ~ module; 13—transmitting ~ module;
21—panel; 211—optical sensor; 212—optical sensor;
22—second determination module; 23—receiving module;
31—photosensitive  transistor; 32—switch transistor;
33—gate line; 34—data line; 41—light—transmitting mate-
rial layer; 42—upper electrode; 43—Ilower electrode;
44—insulation layer; 51—mobile phone; 52—data receiv-
ing device.

DETAILED DESCRIPTION

In order to make the objects, the technical solutions and
the advantages of the present disclosure more apparent, the
present disclosure will be described hereinafter in a clear
and complete manner in conjunction with the drawings and
embodiments. Obviously, the following embodiments
merely relate to a part of,, rather than all of, the embodiments
of the present disclosure, and based on these embodiments,
a person skilled in the art may, without any creative effort,
obtain the other embodiments, which also fall within the
scope of the present disclosure.

Unless otherwise defined, any technical or scientific term
used herein shall have the common meaning understood by
a person of ordinary skills. Such words as “first” and
“second” used in the specification and claims are merely
used to differentiate different components rather than to
represent any order, number or importance. Similarly, such
words as “one” or “one of” are merely used to represent the
existence of at least one member, rather than to limit the
number thereof. Such words as “connect” or “connected to”
may include electrical connection, direct or indirect, rather
than to be limited to physical or mechanical connection.
Such words as “on”, “under”, “left” and “right” are merely
used to represent relative position relationship, and when an
absolute position of the object is changed, the relative
position relationship will be changed too.

As shown in FIG. 1, a data transmitting device is provided
in the present disclosure, including: a display screen 111; a
first determination module 12, configured to determine one
or more transmitting regions 111 of the display screen 11;
and a transmitting module 13, configured to transmit, by
controlling the one or more transmitting regions 111, target
data in a format of a machine language via optical signals.

It should be noted that, the machine language is a lan-
guage appropriate for a machine to read, such as the binary
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language, the denary language and so on. The video playing
or the like for a user or a camera device through the
transmitting regions 11 does not belong to the data trans-
mission solution of the present disclosure.

According to the embodiments of the present disclosure,
the display screen is divided into a plurality of transmitting
regions, and each transmitting region is controlled accu-
rately to display, so as to transmit the target data in the
format of the machine language via optical signals. Since
such optical signal may be received effectively merely in a
direction perpendicular to the display screen, so it is difficult
for a nearby device to capture the optical signals, and the
transmission of the optical signals is of a high security
accordingly. In addition, the data transmitting device in the
embodiments of the present disclosure may be a terminal
device with a screen on the market such as a mobile phone
or a PAD, therefore the device may be widely used and have
a high practicability.

Furthermore, the display screen emits light by taking the
sub-pixels as the reference units thereof. Therefore, in the
embodiments of the present disclosure, the number of the
transmitting regions and the size of each transmitting region
may be determined based on the number of the sub-pixels of
the transmitting regions.

In some embodiments of the present disclosure, for
example, each transmitting region includes one sub-pixel. In
the case that each sub-pixel of the entire display region
includes a respective one transmitting region, a transmission
with a maximum bandwidth may be achieved. Taking a
mobile phone at present as an example, a screen thereof
having a resolution not less than 1280x720 is commonly
provided with a large number of sub-pixels. A unit display
frame only lasts for several milliseconds or a dozen of
milliseconds, so the sub-pixels may function to display at a
frequency which cannot be identified by human eyes,
thereby achieving a very high transmission rate.

Alternatively, in some embodiments of the present dis-
closure, each transmitting region includes a plurality of
sub-pixels, such that the transmitting regions of the screen
may occupy a relative large area and the data receiving
device may be allowed to have lower identification accuracy
for light.

Correspondingly, the transmitting module may transmit,
by controlling a display grayscale of each sub-pixel of the
transmitting regions, the target data in the format of the
machine language via the optical signals of different bright-
ness. The following description is made conjunction with the
embodiments.

In some embodiments of the present disclosure, “1”
represents a light-emitting state of the light transmitting
region, and “0” represents a lighting-off state of the light
transmitting region, so as to achieve a binary optical signal
transmission.

In some embodiments of the present disclosure, the trans-
mitting module includes: a compiling sub-module, config-
ured to convert the target data into a format of the binary
language defined by a light-emitting state and a lighting-off
state of each sub-pixel of the transmitting regions; and a
transmitting sub-module, configured to control each sub-
pixel of the transmitting regions to emit light or to be lighted
off based on the converted target data.

According to the embodiments of the present disclosure,
the transmitting region is controlled to emit light and be
turned off in different image frames respectively, thereby
transmitting binary data via optical signals. Of course, the
above solution merely illustrates the data transmission via
optical signals. Alternatively, the target data may be con-

10

15

20

25

30

35

40

45

50

55

60

65

6

verted into a format of the machine language denoted by the
different levels of the display grayscales of the transmitting
regions. For example, the machine language may be a
denary language, and then the transmitting regions may emit
light in accordance with ten levels of display grayscales, and
the detailed description thereof is omitted herein.

Corresponding to the data transmitting device herein-
above, a data receiving device is further provided in some
embodiments of the present disclosure. As shown in FIG. 2,
the data receiving device includes: a panel 21 provided with
a plurality of optical sensors 211; a second determination
module 22, configured to determine one or more receiving
regions 212 of the panel 21 each corresponding to one or
more of the optical sensors 211; and a receiving module 23,
configured to receive, through each optical sensor of the
receiving regions 212, target data in a format of a machine
language transmitted via optical signals.

According to the embodiment of the present disclosure,
the panel provided with a plurality of optical sensors serves
as the data receiving device, and the panel is provided with
the receiving regions corresponding to the transmitting
regions hereinabove, thereby the machine language data
transmitted from the transmitting regions via optical signals
are received through the one or more optical sensors of each
receiving region.

To be specific, the optical sensor in the present disclosure
may be a photoelectric converter capable of converting the
optical signals from the data transmitting device into elec-
trical signals, and then the final target data may be deter-
mined based on the electrical signals.

In other words, the receiving module includes: a control
sub-module, configured to control each optical sensor in the
one or more receiving regions to receive the optical signals,
where each optical sensor in the one or more receiving
regions generates corresponding electrical signals after
receiving the optical signals; and a converting sub-module,
configured to determine the target data in the format of the
machine language based on the electrical signals generated
by each optical sensor in the one or more receiving regions.

Next, a process of converting the optical signals into the
target data may be described in the following.

To be specific, as shown in FIG. 3, an array of the optical
sensors 211 in some embodiments is arranged evenly on the
panel 21, and each optical sensor 211 includes a photosen-
sitive transistor 31 and a switch transistor 32.

On one hand, connection ends of the switch transistor 32,
i.e., a source electrode and a drain electrode thereof, are
electrically connected to an output electrode of the photo-
sensitive transistor 31 and a data line 34 respectively, and
data line 34 is further electrically connected to an input end
of the converting sub-module hereinabove. On the other
hand, a control end of the switch transistor 32, i.e., a gate
electrode thereof, is electrically connected to an output end
of the control sub-module hereinabove via a gate line 33.

It can be seen from FIG. 3, the control sub-module in
some embodiments of the present disclosure may control the
turn-on and turn-off of the switch transistors 32 via the gate
lines 33, thereby to enable the electrical connections
between the photosensitive transistors 31 and the converting
sub-module or cut off the electrical connections therebe-
tween.

For example, assuming that each receiving region in FIG.
3 corresponds to four photosensitive transistors A, B, C and
D, and the control sub-module turns on the switch transistors
corresponding the photosensitive transistors A, B, C and D
via the first and second rows of gate lines. Then, the
converting sub-module receives electrical signals generated
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by the photosensitive transistors A, B, C and D via the first
and second columns of data lines to determine the target
data.

Taking an example that binary data is transmitted via
optical signals, by the converting sub-module determines
that the binary language code “1” is received in the case that
the corresponding photosensitive transistor of the receiving
region generates an electric current, or the receiving sub-
module determines that the binary language code “0” is
received in the case that the corresponding photosensitive
transistor of the receiving region generates no electric cur-
rent, thereby to determine the target data.

In addition, in a practical application, similar as the
terminal device on the market, the data receiving device in
some embodiments of the present disclosure may be of a
plate structure. That is, the photosensitive transistors and the
switch transistors hereinabove are arranged on the panel by
layers.

Next, the multi-layer structure of the data receiving device
in some embodiments of the present disclosure may de
described in details in the following.

As shown in FIG. 4, the panel in some embodiments of
the present disclosure includes a non-opaque material layer
41, and the photosensitive transistor 31 hereinabove is a PIN
junction photosensitive thin film transistor (or a PN junction
photosensitive thin film transistor, and the description
thereof is omitted herein) arranged at an inner side of the
non-opaque material layer 41.

To be specific, an upper electrode 42 of the PIN type
photosensitive thin film transistor 31 is arranged below the
non-opaque material layer 41, and the upper electrode 42 is
a transparent conductive oxide thin film and may be made of
a transparent conductive oxide such as indium tin oxide
(ITO), indium zinc oxide (IZO) or benzodiazepine (BZO).
In order to collect the photovoltaic current more effectively,
a lower electrode 43 is further arranged below the PIN type
photosensitive thin film transistor 31, and the lower elec-
trode 43 may be a transparent conductive oxide thin film or
a sputtered metal conductive layer. An insulation layer 44 is
further arranged below the lower electrode 43, which may be
made of a material such as silicon nitride or silicon oxide.
Furthermore, a thin film transistor 32 (i.e., the switch
transistor 32) is arranged below the insulation layer.

It should be noted that, as shown in FIG. 4, it is merely
taken as example that the thin film transistor 32 is arranged
below the PIN type photosensitive thin film transistor 31.
Alternatively, both the thin film transistor 32 and the PN
type photosensitive transistor 31 may be arranged at a same
plane, and the detailed description thereof is omitted herein.

Next, a practical application of the data transmission via
optical signals may be described in details in conjunction
with the data transmitting device and the data receiving
device in the present disclosure.

For example, a mobile phone serves as a data transmission
device, as shown in FIG. 5, a user may put a display screen
of the mobile phone 51 to be in contact with a panel of the
data receiving device 52.

Then, a communication between the mobile phone and
the data receiving device is established to achieve a match-
ing of the data transmission, including: determining a quan-
tity and relative positions of the transmitting regions and the
receiving regions, where the transmitting regions of the
screen of the mobile phone are in one-to-one correspon-
dence to the receiving regions of the panel of the data
receiving device, and positions of the transmitting regions
and the receiving regions may overlap with each other;
determining target data transmission mode by which the

20

40

45

8

mobile phone and the data receiving device are matched
with each other. For example, the transmitting regions may
be arranged in order, and the target data is divided into
multiple pieces of sub-data, and then the multiple pieces of
subdata are distributed to the respective transmitting regions
in order so as to transmit the same. Then, after receiving the
multiple pieces of sub-data, the data receiving device repro-
duces the target data by combining the multiple pieces of
subdata in order based on the correspondence of the receiv-
ing regions and the transmitting regions.

To be specific, an identical piece of testing data may be
preset for the mobile phone and the data receiving device. In
the process of matching the mobile phone and the data
receiving device, the mobile phone sends the testing data to
the data receiving device. Then, the matching may be
determined to be successful in the case that the data receiv-
ing device identifies the testing data sent by the mobile
phone successfully.

After the matching is completed, the target data may be
transmitted, including: the mobile phone converting through
a program control the target data into codes indicating
turn-on and turn-off states of the sub-pixels of the transmit-
ting regions and performing the display; generating corre-
sponding electrical signals in the case that optical signals are
sensed by the optical sensors of the receiving regions of the
panel; and decoding the electrical signals and reproducing
the target data based on the electrical signals, through a
program control.

In the transmission process hereinabove, the display
screen of the mobile phone and the panel of the data
receiving device are in contact with each other face to face,
so0 a third party device cannot steal the transmitted signals,
thereby achieving an absolutely secure transmission. In
addition, the data receiving device in some embodiments
may be a device capable of storing data, such as mobile hark
disk and a computer, and the user may transmit big data fast
by the personal terminal device.

Based on the solutions hereinabove, a data transmission
system including the data transmitting device and the data
receiving device hereinabove is further provided in the
present disclosure, and the data transmission system is
capable of transmitting data in a fast and secure manner
based on the Li-Fi technology.

In addition, a data transmitting method applied to a
display screen is further provided in some embodiments of
the present disclosure, including:

step 61: determining one or more transmitting regions of
the display screen; and

step 62: transmitting target data via optical signals by
controlling a display of the one or more transmitting regions,
wherein each transmitting region corresponds to one or more
sub-pixels of the display screen.

In the above Step 61, the target data in the format of the
machine language is transmitted via the optical signals by
controlling a display grayscale of each sub-pixel of the one
or more transmitting regions.

Taking an example that the machine language is a binary
language, the target data is converted into a format of the
binary language codes “1” and “0” defined by a light-
emitting state and a lighting-off state of each sub-pixel of the
one or more transmitting regions. Then, each sub-pixel of
the one or more transmitting regions is controlled to emit
light or be lighted off based on the converted target data, so
as to transmit the binary target data via the optical signals.

Obviously, the data transmitting method in the above
embodiment corresponds to the data transmitting device
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hereinabove, and the data transmitting method and device
may achieve the same technical effect.

In addition, a data receiving method applied to the data
receiving device hereinabove is further provided in some
embodiments of the present disclosure, including:

step 71: determining one or more receiving regions of the
panel each corresponding to one or more of the optical
sensors; and

step 72: receiving, through each optical sensor in the one
or more receiving regions, target data in a format of a
machine language transmitted via optical signals.

According to the data receiving method hereinabove, the
panel provided with a plurality of optical sensors serves as
the data receiving device, and the panel is provided with the
receiving regions corresponding to the transmitting regions
hereinabove, thereby the optical signal data transmitted from
the transmitting regions are received through the one or
more optical sensors of each receiving region.

To be specific, corresponding to the data transmitting
method hereinabove, the target data may be reproduced by
the received optical signals through the data receiving
method.

In the case that the machine language in the above
embodiment is a binary language, the step 72 hereinabove
may further include:

step 721: controlling each optical sensor in the one or
more receiving regions to receive the optical signals, where
each optical sensor in the one or more receiving regions
generates corresponding electrical signals after receiving the
optical signals; and

step 722: determining the target data based on the elec-
trical signals generated by each optical sensor in the one or
more receiving regions.

To be specific, the step 722 further includes determining
the target data in the format of the machine language based
on a state of generating the electrical signals and a state of
generating no electrical signal of each optical sensor in the
one or more receiving regions.

Obviously, the data receiving method in the above
embodiment corresponds to the data receiving device here-
inabove, and the data receiving method and device may
achieve the same technical effect.

The above are merely the preferred embodiments of the
present disclosure. A person skilled in the art may make
further modifications and improvements without departing
from the principle of the present disclosure, and these
modifications and improvements shall also fall within the
scope of the present disclosure.

What is claimed is:

1. A data transmitting device, comprising:

a display screen;

a first determination circuit, configured to determine one
or more transmitting regions of the display screen; and

a transmitting circuit, configured to transmit, by control-
ling the one or more transmitting regions, target data in
a format of a machine language via optical signals,

wherein each of the one or more transmitting regions
corresponds to at least two sub-pixels of the display
screen; and

the transmitting circuit is configured to transmit, by
controlling a display grayscale of each sub-pixel in the
one or more transmitting regions, the target data in the
format of the machine language via the optical signals,
wherein display grayscales of the at least two sub-
pixels corresponding to any one of the one or more
transmitting regions are same.
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2. The data transmitting device according to claim 1,
wherein

the machine language is a binary language, and the
transmitting circuit comprises:

a compiling sub-circuit, configured to convert the target
data into a format of a binary language defined by a
light-emitting state and a lighting-off state of each
sub-pixel in the one or more transmitting regions; and

a transmitting sub-circuit, configured to control each
sub-pixel in the one or more transmitting regions to
emit light or be lighted off based on the converted target
data.

3. The data transmitting device according to claim 1,

wherein

the machine language is a denary language, and the
transmitting circuit comprises:

a compiling sub-circuit, configured to convert the target
data into a format of a denary language defined by ten
levels of display grayscales of each sub-pixel in the one
or more transmitting regions; and

a transmitting sub-circuit, configured to control, based on
the converted target data, each sub-pixel in the one or
more transmitting regions to emit light in accordance
with a corresponding display grayscale.

4. The data transmitting device according to claim 1,
wherein the data transmitting device is a mobile phone or a
tablet computer.

5. A data receiving device, comprising:

a panel on which a plurality of optical sensors is arranged;

a second determination circuit, configured to determine
one or more receiving regions of the panel each cor-
responding to one or more of the optical sensors; and

a receiving circuit, configured to receive, through each
optical sensor in the one or more receiving regions,
target data in a format of a machine language trans-
mitted from one or more transmitting regions of a
display screen of a data transmitting device via optical
signals, wherein the one or more transmitting regions
correspond to the one or more receiving regions in a
one-to-one manner,

wherein the receiving circuit comprises:

a control sub-circuit, configured to control each optical
sensor in the one or more receiving regions to identify
a display grayscale of each sub-pixel in the one or more
transmitting regions, to receive the optical signals,
wherein each optical sensor in the one or more receiv-
ing regions is configured to generate corresponding
electrical signals after receiving the optical signals,
each of the one or more transmitting regions corre-
sponds to at least two sub-pixels of the display screen,
and display grayscales of the at least two sub-pixels
corresponding to any one of the one or more transmit-
ting regions are same.

6. The data receiving device according to claim 5, wherein

the receiving circuit further comprises:

a converting sub-circuit, configured to determine the
target data in the format of the machine language based
on the electrical signals generated by each optical
sensor in the one or more receiving regions.

7. The data receiving device according to claim 6, wherein

each of the plurality of optical sensors comprises:

a photosensitive transistor and a switch transistor, wherein
a source electrode and a drain electrode of the switch
transistor are electrically connected to an output elec-
trode of the photosensitive transistor and an input end
of the converting sub-circuit respectively, and a gate
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electrode of the switch transistor is electrically con-
nected to an output end of the converting sub-circuit.

8. The data receiving device according to claim 6, wherein

the converting sub-circuit is further configured to deter-

mine the target data in the format of the machine
language based on a state of generating the electrical
signals and a state of generating no electrical signal of
each optical sensor in the one or more receiving
regions.

9. The data receiving device according to claim 6, wherein

the converting sub-circuit is further configured to deter-

mine the target data in the format of the machine
language based on ten different voltages of the electri-
cal signals received by each optical sensor in the one or
more receiving regions.

10. A data transmitting method applied to the display
screen of the data transmitting device according to claim 1,
comprising:

determining the one or more transmitting regions of the

display screen; and

transmitting, by controlling the one or more transmitting

regions, the target data in the format of the machine
language via the optical signals.

11. The method according to claim 10, wherein

each of the one or more transmitting regions corresponds

to at least two sub-pixels of the display screen;

the transmitting, by controlling a display of the one or

more transmitting regions of the display screen, target
data in a format of a machine language via optical
signals comprises:

transmitting, by controlling a display grayscale of each

sub-pixel in the one or more transmitting regions, the
target data in the format of the machine language via
the optical signals.

12. The method according to claim 11, wherein

the machine language is a binary language, and the

transmitting, by controlling a display grayscale of each
sub-pixel in the one or more transmitting regions, the
target data in the format of the machine language via
the optical signals comprises:

converting the target data into a format of a binary

language defined by a light-emitting state and a light-
ing-off state of each sub-pixel in the one or more
transmitting regions; and

controlling each sub-pixel in the one or more transmitting

regions to emit light or be lighted off based on the
converted target data.

13. The method according to claim 11, wherein

the machine language is a denary language, and the

transmitting, by controlling a display grayscale of each
sub-pixel in the one or more transmitting regions, the
target data in the format of the machine language via
the optical signals comprises:

converting the target data into a format of a denary

language defined by ten levels of the display grayscales
of each sub-pixel in the one or more transmitting
regions; and
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controlling, based on the converted target data, each
sub-pixel in the one or more transmitting regions to
emit light in accordance with a corresponding display
grayscale.

14. A data receiving method applied to the data receiving
device according to claim 5, wherein the data receiving
method comprises:

determining the one or more receiving regions of the

panel each corresponding to the one or more of the
optical sensors; and

receiving, through each optical sensor in the one or more

receiving regions, the target data in the format of the
machine language transmitted via the optical signals.

15. The method according to claim 14, wherein

the receiving, through each optical sensor in the one or

more receiving regions, target data in a format of a
machine language transmitted via optical signals com-
prises:

controlling each optical sensor in the one or more receiv-

ing regions to receive the optical signals, wherein each
optical sensor in the one or more receiving regions
generates corresponding electrical signals after receiv-
ing the optical signals; and

determining the target data in the format of the machine

language based on the electrical signals generated by
each optical sensor in the one or more receiving
regions.

16. The method according to claim 15, wherein

the determining the target data in the format of the

machine language based on the electrical signals gen-
erated by each optical sensor in the one or more
receiving regions comprises:

determining the target data in the format of the machine

language based on a state of generating the electrical
signals and a state of generating no electrical signal of
each optical sensor in the one or more receiving
regions.

17. The method according to claim 15, wherein

the determining the target data in the format of the

machine language based on the electrical signals gen-
erated by each optical sensor in the one or more
receiving regions comprises:

determining the target data in the format of the machine

language based on ten different voltages of the electri-
cal signals received by each optical sensor in the one or
more receiving regions.

18. A data transmission system, comprising the data
transmitting device according to claim 1 and a data receiving
device.

19. The data transmission system according to claim 18,
wherein the data receiving device comprises:

a panel on which a plurality of optical sensors is arranged;

a second determination circuit, configured to determine

one or more receiving regions of the panel each cor-

responding to one or more of the optical sensors; and

a receiving circuit, configured to receive, through each
optical sensor in the one or more receiving regions,
target data in a format of a machine language trans-
mitted via optical signals.
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